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, SOV /24—58-10-16/34 
Magnetic Analysis of Molten Iron Base Alloys 


curve for the dependence of the magnetic susceptibility on 
concentration is smooth (Fig.3). ‘Thus, in spite of the fact 
that cobalt is very close in its properties to iron, it does. 
not form ideal solutions with iron, In liquid Fe-Co solut- 
tions there are regions which differ from one another struct- 
urally, The difference in solution structure also leads to 
different behaviour in chemical reactions, in particular 
during solution of gases. There are 4 figures, 13 references, 
ll of which are Soviet, 2 English. 
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TITLE: Academician I. P. Bardin on the Occasion of his 
75th Birthday 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr TL, pp» -Li-Ly. (USSR) 

ion of the career and achievements of this 

wn metallurgist. All the information 

iven in this paper is well known, 
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sotopes and: nuclear radiation in 


carried out by means of the isotopes” 
thulium-170. In order to in- 


admixtures tests were carrjqé ous 
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AUTHORS: _Samarin,A.M. ,Corresponding Member ,AS USSR 
Fomichev,M.S., Candidate of Technical Sciences 

TITLE: Radioactive Isotepes and Nuclear Radiation in Technical Engineering 
(Radioaktivnyye izotopy i yadernyye izlucheniya Vv tekhnike ) : 

PERIODICAL: Vestnik Akademii nauk SSSR, 1958,-Nr 11, DP 22-27 (USSR) 

ABSTRACT: The 2nd international conference for the use of atomic energy for 
peaceful purposes took place in Geneva in September. It demonstrated 
the universal use -of “radioactive i 
various branches of science and industry. The representatives of ve 
the USSR reported on results of researches on the- physical properties 
of thulium-170, europium-155, and cerium-144 as séurces of radiation. 
Experiments were made te employ them for quality control of welded, 
soldered, cast, and other thin-walled products of alloys based on 
iron, titanium, aluminum, and magnesium. 
In Czechoslovakia controls ef welding seams of steam turbines, casts 
of iron, steel, and prenze are 
cobalt-60, iridium-192, cesium-137, 
vestigate the effect of lubricant 
in the USSR with admixtures marke 
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g°?, Furthermore the following fields of application of radioactive 
isotopes and nuclear radiation are mentioned: in the mineral oil 
industry for the determinatien of the technical state of drill holes 
etc.; in the field of mining-and utilization of mineral resources; 

in developing new ways fo2 efivaneing .zetallurgical industry; 
technological researches; examination of the hydrodynamic state of 
liquid. phases in the tank of a Martin furnace; examination of dif- 
fusion in metals and alloys; examination of friction and wear in 
mechanical engineering; application of nuclear radiations in meaguring. - 
technique and machine tool construction. As far as machine parts, 
mechanisms, and other metal products are concerned gamma defectas — 
copy ranks first among the centrol methods by means of radioactive 
radiation. For this control besides of the isotopes cobalt-—60, 
cesium-137, europium-152 and 154, thulium-170, and others, gamma 
radiation of betatrons ig now employed. Radioactive isotopes and 
radiation are used for the investigation of processes in steam power 
plants. These methods of examination are also employed in hydro- 
technology, soil mechanics and engineering geology. 
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The Measuring of the Magnetic Susceptibility of Liquid Metals 
(Immereniye magnitnoy vospriimchivosti zhidkikh metallov) 
Yol. 2h) Nr 3» BP- 309-310 (USSR) 


An apparatus, which is based upon Faraday's measuring method was 
The modification of the weight of the test sample in 


the magnetic field is proportional to magnetic susceptibility 


(with the volume of the sample being constant). 


In a liquid state 


the volume depends on temperature, but magnetic properties are de- 
termined by the composition of the molten metal. The device de- 
scribed makes it possible to measure the magnetic properties of 


the metals to be investigated by 


carrying out comparative deter- 


mination of the tensicn and susceptibility of standard samples. 


The result is computed according to a formula. 


A detailed 


description of the electromagnetic scales of the device (operat- 
ing with an accuracy of up to + 0.901 g) has previously been 


given (Refs. 6,7). 
of susceptibility were carried 
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nickel, nickel-cobalt, and iron-silicon at 1700° C, ‘There are 
1 figure, and 7 references, 6 of which are Slavic. 


ASSOCIATION: Institute for Metallurgy AS USSR (Institut metallurgii Akademii 
nauk SSSR) 


AVAILABLE: Library of Congress 


1. Liquid metals-Magnetic properties 2. Electromagnetic scales- 


Applications 
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TITLE: The Desoxidation Capability of Carbon in Vacuum 
(0 raskislitel 'noy sposobnosti ugleroda V vakuume 


PERIODICAL: Doklady Akademii Nauk SSSR, 1998s Vol. 119, Nr 5s 
pp. 990-992 (USSR) 


ABSTRACT: In order to determine the pressure dependence of the 
desoxidation Capability of carbon & geries of experimental 
meltings was carried out in which Liquid jron. with various 
concentrations of carbon in high vacuum was exposed to a 

certain temperature until the beginning of equilibrium 
between the carbon and oxygen dissolved in liquid iron. 
These experiments were carried out at a pressure of 


(5 - 7).10 torr in a resistance furnace. A molybdenud 
spiral gerved 48 heating device- Crucibles of Hg0, Al,O35 
Tho,» Zr0, and Bed proved to be unsuitable ana there- 


fore the melting experiments were carried out in’ corundum 
crucibles. The results obtained in these experiments are 
Gara 1/3 compiled in @ table. The experimentally found oxidation 
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* the Desoxidation Cap 
1 
kedly smaller than the 


capability at 4590°C is mar 
desoxidation capability computed from the value of the 
i The values found at 


constant 0 
pressures of 107 torr fit well on one and the 
the pressure of the gaseous 


game curve. 
is field has no effect on the 


phase by the 404-fola in thi 
i f carbon in liquid iron. The 


desoxidation capability 9 
influence of the Vv he increase of the desoxidation 
ility of carbon at various concentrations of carbon 

i aking 


are in full agreement with the rules 0 
i der the formation of 


Llic solution un 
phase. The aifference between the experimental 
i cidation 


and the compu 
in vacuum is base 
an equation mentioned, 
The necessary pressure i 
14 - 2 torr for 
the carbon dis 
and 6 references, 


which fact js reasoned in 
ust amount to from 


idation of Liquid iron by 


solved in it. 
2 of which are Soviet. 
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TITLE: On the Form of Silicon in Liquid Iron (0 forme sushchestvo~ 
vaniya kremniya V zhidkom zheleze) 


PERIODICAL: Doklady Akademii nauk sssR, 1958; Vol. 120, Nr 25 
pp» 309 - 310 (USSR) 


ABSTRACT: fhe problem of the existence of elements dissolved in Liquid 
metals is, in spite of its great importance for the practice 

of netallurgical engineering, one of the least investigated. Ex- 
perimenting at high temperatures is difficult and furthermore 
hers approached this problem from the standpoint 


For this purp 
ptibility of liguid Fe-Si alloys (from 
of Si). The results of measurement in & 


cara 1/3 (Reference 5) at 1600°C are shown in relative 
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On the Form of Silicon in Liquid Iron 
units in figure 1. 

lityx is the lower 
lution. 


Si and corresponding to & stable chemical compound FeSi. 


o 


goy20 -120-2-22/63 


From it follows that the megnetic susceptibi- 
the higher 
A minimum for X, was registered for melts containing 34% 


the degree of order in the so- 


This 


iron- silicide is stable at the steel-melting temperature 


(1500-1700°) » 
teristics (References 6-8). 
point (References 9-10) 


order-disorder in alloys of the Fe-Si system 


Its presence is also confirmed by other charac- 
It was reported 


that the Kurnakov 
the transformation 
and in the alloy 


Pe-Al-Si lies close to the melting point or possibly also higher. 


Conclusions: 


1) The magnetic susceptibility of the melts of 


the Fe-Si system has minimal values for compositions which 


correspond to the chemical compounds 


Fe,Si, Fe,Si, and FeSi,> 


This is a direct proof of the existence of silicide-like struc- 


tural formations in the melts. 
the melts decreases with an increase in the degree of order. 


2) The magnetic susceptibility in 


It 


ig minimal for chemicel compounds and maximal for solutions with 


a complete mixture of atoms. 
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sas solubility. There are 1 figure and 11 Soviet references. 
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effects 
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* PITLE: The Effect of Silicon on the Solubility of Oxygen in Tron 
and Chromium Melts (Vliyaniye kremniya na rastvorimost' kisloroda 
v rasplavakh zheleza i khroma 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 1420, Nr 6, 
pp 1253 - 1254 (ussR) 


ABSTRACT: In these experinents the silicon content did not exceed 4.5%» 
the temperature Was 4600°. The method of investigation was 
described earlier (Refs 4,2). The results are shown on table 
4. The following conclusions can pe drawn from it: 1) The oxygen 
solubility jn iron and chromium melts determined experimentally 
agrees well with the data published earlier (Refs 3,4) 2) An 
addition of 10% nickel does not noticeably influence the solubil- 
ity. Thus, tne maxinun solubility of oxygen in stainless steels 
can be estimated on the basis of the study of the solubility 
in binary iron and chromium melts. This addition of nickel leads 
to a slight change of concentration of oxygen at & change of 
the proportion petween iron and chromium. 3) The presence of 
card 4/2 chromium reduces considerably the deoxydizing power of silicon 
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in the mentioned melts, 5 In the case of a constant chronmiun 
content (more than 10% Cr) tne ‘deoxydizing. power of silicon 

decreases with its increase of concentration. 6) In the range 
of the silicon concentrations investigated (0,2 - 1,5%) the 


equilibrium oxide-phase which forms due to the interaction of the 


gas mixture with the liquid metal mainly consisted of silica. 
There are 1 fisure and 4 references, 3 of which are Soviet. 
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1. Oxygene-Solubility 2. Siiicon-~Chemical effects 3. Chromium 
~iron alloys~--Deoxidation 4. Nicksl--Chemical effects 
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PERIODICAL: Doklady Akademii nauk SSSR, yo58, Vol 122, Mr 4. PD 597-599 
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ABSTRACT: is caper deals with the following proenlen: The solubility 
of nitrogen in melts of ivon and silicon are to be determined, 
the causes of the discrepancies in the previous investigation 

and of the anomalous bensvisr of nitrogen in these melts 

are to be found. The apparatus for the inveetigation of the 
solubility of nitrogen was deseribed in a urevicus paper 
(Ref 6). Carbonyl iron, silicon kro . and silicon of the 
kind 99,99 were ysed as initial materials. The authors in- 
vestigated 4 series of nelts, the preparation ef which is 
desorived. The following cenelusiens can be drevn fren the 
experimental reaulte obtained: The sclubility of nitrogen in 
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SoV/189-59-1-4 /29 
AUTHORS: Averin, V.V., Polyakov, A.Yu, and Samarin, A.M. (Moscow) 


TITLE: Solubility and Activity of Oxygen in Metallic Melts 
(Rastvorimost! i aktivnost' kislorveda v metallicheskikh 
rasplayvakh) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya 1 toplive, 1959, Nr 1, pp 13-21 (USSR) 


ABSTRACT: The authors esnsidey that the published attempts 
(Refs | and 2) ts generalize the available experimental 
material on the activity of oxygen in iron and its alloys 
fail to elucidate changes in oxygen-activity and 
solubility. Thay give their own eritical survey of the 
literature. as well as seme unpublished data (V.A.Sarankin), 
from which they draw the following main conclusions. 
The solubility ard activity of oxygen in metallic systems 
do not change additively over the whole concentration 
range of the eompensnts but depend on the composition of 
the oxide vhase in equilibrium with the alloy of given 
ecompositicn, Ths somposition of this phase capends mainly 
on the ratio of dissceiation pressures of the components 

Card 1/3 @#nd to a iessar extent deviations from ideal-solutions 
laws, From experimental data on the activity of oxygen 
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SOV, 180-59-1-4/29 
Solubility and Activity of Oxygen in Metallic Melts 
in alloys the probable oxygen partial pressure for a 
saturated solution of oxygen in the pure component for 
the same temperature can be found approximately. This 
possibility is limited to solutions with similar com- 
ponent properties and for which the oxygen solubility and 
activity are proportional to concentration in the part o 
the solubility curve to the right of the minimum, eg 


point to a change ir the activity of oxygen from the 
partial pressure eorresponding to the saturated solution 
in one component to that for the other component at the 
same temperature. The main factor influencing the 
solubility of oxygen in allays is the ratio between the 
dissociation pressures of the oxides of the components 
but the solubility of oxygen in the pure components and 
the interaction of components in the metallic and oxide 
phases also have significant effects, When a considerable 
difference exists between the dissociation pressures of 
Card 2/3 the component oxides aSs for example, in solutions of 
deoxidizers in iron, the addition of the deoxidizer 
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Card 3/3 


quickly reduces oxygen solubility because of the reduction 
in the oxygen partial pressure over the oxide phase 
formed. If the deoxidizer when its concentration is 
inereased can form compounds with iron stable above their 
melting points, the further course of the oxygen~ 
Solubility curve will depend on the solubility of oxygen 
in the compoand and the individual properties of the 
deoxidizer will appear in the composition range from the 
chemical compound to the pure deoxidizer. The change in 
the activity of oxygen in these composition ranges must ; 
similarly depend on the nature of the interaction between 
the component atoms, 

There are 3 figures, 3 tables and 13 references, 9 of 
which are Soviet, 3 English and 1 German. 
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y.M., Engineer 


TITLE: Development of an Efficient Technology for the Reduction of 
Kerch! Cast Iron (Razrabotka rateional 'noy tekhnologil pere~ 
dela xerchenskikh chugunov 

PERIODICAL: Izvestiya vysshikh uchebnykh gaveaeniy — Chernay® metallurgiy®» 

1959, Nr ly pp 23-34 (ussR) 


ABSTRACT: : Experiments were carried out at the Institute of Metalluréy 
; jmeni A.A- Baykov for the purpose of finding 4n efficient 
technology of cast ‘iron reduction permitting to obtain high- 
quality reduction products, such 43 steel with 4 low nitrogen 
and phosphorus content, vanadium slags with a high vanadium 


tion. The cast iron reduction is planned to be carried out ‘in 
two stages? - by low temperature air plowing-through of the 
cast iron, for the purpose of vanadium and silicon extraction; 
Card 1/3 and by high-temperature oxygen plowing-throveh of the seni- 
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" Development of an Efficient Technology | for EPO Reduction of Kerch! Cast Iron 


free from silicon and manganese, the P50, content in phosphate 
slags reaches 25%. The author presents graphs in which inter- 
relation of various quantities is shown e.g. vanadium -:« “2 
is . plotted versus silica content, the slag composition is” 
plotted versus the blowing-through time, etc. 

There are 3 tables, 10 graphs, and 3 Soviet references. 


ASSOCIATION: ° Institut metallurgii imeni A.A. Baykova (Institute of Metal- 
“lurgy imeni A.A. Baykov) ; 


SUBMITTED: December 22, 1958 
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50V/180-59-2-6/3"+ 
properties of Vanadium Obtained by Carbon-Thermic Reduction in a 
. Vacuum 

place when priquettes were arc melted in an argon atmos- 
phere with cungsten electrodes. Consumable electrodes of 
briquetted vanadium made in @ vacuum attachment on 2 
type MTP-150 putt-welding machine, gave 4 purer product. 
A.1. Pugin participated in this part of the work. The 
electrodes were fused in an are furnace with 37-40 mm 
diameter water-cooled copper mould at 5 x 10-t mm Hg. A 
typical cast ana forged ingot contained 0.07 0.016 and 
6.038 % carbon, oxygen and nitrogeD, sespactivelys the 
nitrogen content peing almost the same as in he 
priquette used for the electrodes. As annealing (110006 


hammer with re-heating to go00c to a reduction of 68.5%. 
The heating of the ingot pefore and during forging was 
effected in air, but oxidation and nitrogen pick-up 
(leading to hardening) were confined to the surface layers 
Card 2/3 (Fig 4% shows miero-hardness aS 4 function of distance from 
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Properties of Vanadium Obtained by Carbon-Thermic Reduction ina 


Vacuum 
surface). Mechanical tests were carried out on type KRD-3 
tensile test-pieces made from the hot-forged bar. The 
: results for the forged state and after annealing at 1000°9G 
(fable 2) show high plasticity and adequate strength. 
Part of the material was cold rolled to a reduction of 
87% without intermediate annealing: little work-hardening 
occurred (Fig 5 shows hardness as a function of relation 
deformation), and a 1.1 mm cold-rolled plate was rolled 
without intermediate annealing to 1.2 - 1.5 micron thick 
foil. Corrosion tests in poiling HCl (10 and 17%) and 
HoS0,, (10, 17 and 30%) solutions showed (Table 3) high 
resistance, greatly superior to that of titanium or 
Card 3/3 type 1 KhiONOT steel. 


There are 5 figures, 3 tables and 3 Soviet references. 
SUBMITTED: October 8, 1958 
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gov /180-59~3-6/43 
AUTHORS 2 Kashin,y vei. and Samarin, AM. (Moscow) 
TITLE: Melting Heat-Resisting Alloys in Vacuum Induction 


furnaces 


PERTODICAL: {zvestiya Akademii nauk SSSR, otdeleniye tekhnicheskikh 
nauk, Metallurgiya + toplivo, 1959, Nr 3y PP 29-33 (USSR) 


ABSTRACT? The authors give results of a study of the effect of 
vacuum melting on the properties of a deformed nickel- 
base allcsy. A previously described (Ref 1) 5 kg furnace 
was used to melt the appropriate mixture of pure metals 

or remelt alloy scrapo zirconium-dioxide or magnesia 
crucibles were used. With : pure metals ductility is 
particularly useful since normally titanium and 
aluminium-containing nickel-base alloys aré difficult to 
work, Toughness of alloy re-melted at 1072 mm Hg was 2 
greater than initially. Vacuum melting reduces the 
dissolved hydrogen content from 0.0002 = 0.00008 to 
0.00003 - 0. 00005%3 repeated remelting promotes hydrogen 
removal. Reduction innitrogen content is most rapid in 
the first 15 to 20 minutes of exposure of melted alloy 
at 1900°C to a pressure of 1072 mm Hg (Fig 2 shows two 
Card 1/3 plots of percentage nitregen in the metal against time in 
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Melting Heat-Resisting Alloys in Vacuum Induction Furnaces 


minutes). Large reductions (0.007 - 0.01 to 0,002 - 0.004%) 
in oxygen were also obtained (Fig 3) indicating that at 
low residual oxygen pressure, oxygen elimination proceeds 
also on account of floating of non-metallic oxide 
inclusions. No clear relation could be found for the 
alloy investigated between the contents of oxygen and 
carbon dissclved in the metal. The authors have also 
investigated the influence of leaks on the oxygen content 
of pure electrolyte nickel kept at 1550°C at various 
degrees of evacuation, samples being taken every 10 to 
15 min. Tabie 2 shows the oxygen content (on melting and 
after 30 min): the rate of oxygen pick-up and the rate of 
leaking (mainly from the refractory, which was difficult 
to degas) for different crucibles and evacuations. The 
results are represented in Fig 4 as a plot of rate of 
change (in % per hour) of oxygen in metal against rate 
of leaking. Higher rates of leaking were found to give 
a higher metal oxygen content with poorer mechanical 
properties (Table 3). Some reduction of magnesia and 
zirconia by carbon was observed, the magnesium tending 
Card 2/3 to evaporate and the zirconium to dissolve in the metal, 
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AUTHORS: _Samarin,—A-i—_Novik, L.M., Tsukanov, 3 Kuznetsov ,M.P. 


and Inukutin, A.I. 
TITLE: Vacuum Treatment of Bessemer Steel (Vakuumnaya obrabotka 


a 22-ton ladle before teeming in order to improve the 


in 1957. ‘The design of the installation is outlined and 
the lay-out shown in Figure 1. Main point - the evacuation 


in series on 
pressure is §S i j of pressure 
in the vacuo ch At the 8th 
minute of treatment the pressure 
2mm Hg. The gases pumped out o 
a cooler and purified from dust in 
The investigation of the vacuo treatment 
of steel was carried out on 38 heats of rail 
heats of rimming steel. The duration of the treatment of 


Cardl/5 
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rail steel varied between 12-15 minutes during which the 
metal was boiling violently - its level was rising up to 


500 mm. In all cases, 
ferromanganese 
ladle; 


through a special charging 
the end of the treatment. 


the metal was 
and ferrosilicon during tapping into the 
aluminium (150 - 500 g/t) was introduced after 
treatment when the steel was already well deoxidised. 

number of heats were carried out in 
0.15%) or boron (0.005%) were 
arrangement 3-4 minutes pefore 
The chemical 


deoxidised with 


the 
A 
which vanadium (0.1 - 
introduced under vacuum 


composition of 


the metal remains practically unchanged during the vacuo 


treatment; 
by 20-30% 


carbon. Changes in 


the content of iron oxides in slag decreases 
and of silicon by 5-6% due to deoxidation with 
the content of oxygen in rail steel 


during the treatment and teeming are shown in Pigure 4 and 


of hydrogen in Figure 5. 


hydrogen in the treated steel along 
sulphur of a cross-section of rail 


are shown in Figure 6; 
from vacuo—treated 
dependence of the 


and ordinary steel — Figure 73 
tensile strength, relative elongation 


Changes in the content of 


the depth of the ladle 
the 


and relative necking of pails from ordinary and vacuo-— 
Gard2/5 treated steel with additions of aluminium and vanadium 
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pefore and after normalisation on the sum of lc + 0.25 uni 
- Figures 8, 9 and 10, respectively; the dependence of 

the impact strength of rails from. vyacuo-treated and 
ordinary, steel on S[c + 0.25 Mn at 20 °C - Figure ll, 
at ~ 40 C —- Figure 2, after de ormation ageing — 
Figure 13. The mean duration of the vacuo treatment of 
rimming steel was 14.5 minutes at a minimum pressure of 
16 mm Hg. The process 1s accompanied by 4 violent boiling 
(the level of the metal rises by 600 - 700 mn). As the 
pumping capacity was insufficient to decrease sharply the 
content of nitrogen, it was combined into stable nitrides 
py additions to some heats of aluminium (300 - 1 000 g/t) 
or vanadium (0.1%). The additions were made through the 
charging installation 4-5 minutes before the end of the 
treatment. The content of carbon decreases by 0.03 - 0.0 
during the treatment. Changes in the content of oxygen 
and hydrogen during the treatment - Figures 14 and 15, 
respectively; indices of impact strength of the ordinary 
and treated metal are shown in Figure i6 and the table. 
On the basis of the results obtained, the following 
Cara3/S ecuclusions are drawn: a) vacuo treatment of liquid metal 
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in the ladle increases the quality of Bessemer steel to 
a level of the open-hearth steel; b) with the duration 
of the treatment of 14-15 minutes and a pressure in the 
chamber of 5-10 mm Hg for killed metal and of 15-20 mm Hg 
for rimming metal a deep degassing of the whole volume of 
the metal is obtained (the content of oxygen decreases 
4.4 - 6 times, on average to 0.0014% in rail steel and to 
0.0041 in rimming steel; the content of hydrogen dgcreases 
py a factor of more than 2, approximately to 2.4 cm?/100 g& 


in rail and to 2.4 em? /100 g in rimming steel ; the content 
of nitrogen in rimming steel decreases by 38.5%). 
c) This decrease in the content of hydrogen in rail steei 
makes it flake insensitive without an application of slow 
cooling or isothermal treatment of the rolled product. 
d) Vacuo treatment makes the deoxidation of aluminium 
unnecessary which, if needed, can be introduced after the 
treatment into the metal already well deoxidised by carbon. 
Alloying additions can be also introduced into already 
deoxidised metal at the end of the treatment through special 
charging installation in the top of the vacuo chamber. 
e) Bessemer rails from vacuo-treated metal possess higher 
Card4/5 plastic properties and impact strength at positive and 
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negative temperatures as well as after deformation ageing 
than rails made by the usual technology. On increasing 
carbon content to 0, 8% and alloying with a small amount of 
vanadium (0.1 - 0.2%) or boron (0.00% - 0.005) or titanium 
(1-2 kg/t) and normalisation non-ageing rails can be 
obtained with higher physico-mechanical properties than 
those of rails from open-hearth steel. f) By vacuo 
treatment a good structural Bessemer steel can be obtained 
in which the zone of thermal influence of welded seam is 
not subjected to thermal ageing (decreased sensitivity of 
vacuo-treated metal to mechanical ageing is completely 
removed during normalisation of rolled products). There 
are 16 figures, 1 table and 2 Soviet references. 


ASSOCIATIONS: Institut metallurgii AN SSSR (Institute of Metallurgy 
of the Ac.Sc.USSR) and Zavod im. Dzerzhinskogo 
(im. Dzerzhinskiy Works) 
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AUTHORS: Samarin, A.M., and Fomichev, M.S. (Moscow) 


TITLE: Prospects for the Use of Radioactive Isotopes and 
Nuclear Radiations in Metallurgy and other Technical 
Sciences 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo,1959,Nr 6,pp 121-126 (USSR) 


ABSTRACT: The authors give examples (without references) of 
recent applications of dioactive techniques in 
Pr neluding the following. D. 
mining isotopes have been used to test oil wells; in 
surveying coal deposits the intensity of scattered . 
radiation from a CoO0 source at a counter which is ~~ 
adjacent but screened from direct radiation was used to 
detect coal seams. In steelmaking research on sla 
metal transfer, the sources of non-metallic inclusions — 
and the fluid dynamics of bath liquids has been carried 
out with the aid of tracers, practical penefits being 
obtained. In the field of jronmaking radioactive 

Card tracers have been used to study the descent of charge 

if} materials in the blast furnace, the consequent 
redesigns having increased productivity 10~20%3 
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further imp ovement was obtained from the enefits of 
peing able to follow Lining weare fusio na solid- 
state rea pion gtudies with the aid of tracers nave 
contri ted to t inment of ve 3 quality - 
In oren dressing the etion of flotation eagents nas 
peen assi ted eto-radiograpns? work O eagen 
distributi in Yr ation %o tur Radiograp y ha 
been us research of flow in glass- ank dio 
active materials nave found wide use in instruments and ae 
measurement techniques » sometimes Leading %o process 
automation. This appli ion ne is ® timated bY the 
Institu ekonomiki AN SSSR (Institute Economics » Ce 
Sq. USSR) to have gL a saving 95 he er 0 
00 million oubless the figure fo th applications 


r 
of radioactive jsotopes and nuclear radiations peing 
1.6-1.8 milliaré roubles 3 1ater the figure may prise to 
 milliard roubles annually. In addition to these and 
rg other examples of present uses, the authors discuss 
3 possible futur® uses and suggest airections for research 
and applications. Important among these are uses in 
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studies of soil mechanics, filtration and movement of 
water underground (with the aid, among others, of 
tritium and deuterium). 
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AUTHORS: Samarin, Ac Mes corresponding Member, AS USSR, Svets D- Yao 
TITLE: The Radiation Power of Metals in the Liquid Phase 
(0 lucheispuskatel' noy sposobnosti metallov V ghidkoy faze) 
PERIODICAL: Doklady Akademii nauk SSSR, 1997s yol 126, Nr 1s PP 18-80 
(USSR) 
ABSTRACT? By a method of modulation reflectometry described in 2 previous : 
(ref 1), the authors determined the radiation power of 
i he visible and near infrared 
of 


spect 
the infrared radiat 


germanium 
with the effective wave lengths *%- 
ith an antimony- 


range, the measurement 
cesium photocathode. 


sed out near 


Llization) femperature. These diagrams 
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ments with 
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of the same metals at room temperature (Ref 5). In comparing 
the results found, the absence of a corresponding difference 
not only in the character of the spectral distribution but 
also in the numerical values of the coefficients of radiation 
power for solid and liquid phases ig striking for all netals 
investigated in the visible spectral range. The increase in 
radiation power of the metals in the liquid phase as compared 
with the solid phase in the near ultrared range of the spectrum 
can apparently be explained by a temperature factor, 
particularly by the dependence of the electric conductivity on 
temperature. This is also confirmed by the results obtained by 
other authors. The temperature-conditioned character of the 
radiation power of the metals in the liquid phase is also 
confirmed by the results determined for a melt of Nicu at 

A 0.65 © There are 4 figures and 15 references, 2 of which 
are Soviet. 


SUBMITTED: January 31, 1959 


Card 2/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1" 


"APPROVED FOR RELEAS 


E: 08/25/2000 CIA-RDP86-00513R001446920004-1 
“a bee Eth deta, aT RE SRREAER BF tees aes hee toh AySales eg tl a . ats Patuiat sa dts ed ratte Peres kde ast Stee ota ay fomet ye: 


androvnas 


jna Aleks 
ovich; LYUBIMOVA, Galina ea 


MCHEDLISHVILI, Vakhtang A eee cetate ava: Tos Yoos 7080 
‘agvarc, Ya.D., red.izd-va; gvansoy, I.éM., tekhn.rede 7 
ese in preventing the harmful es oe se 
aie f steel] Rol’ margantsa v Sakai mae 
ante sarees 7 kachestvo stali. More et 3960. gi 
oerere po chernoi i tavetnoi metallurg++e (ana oe 


(steel--Me tallurey) 


(Manganese) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1" 


PHASE I Book EXPLOTTATION sov / 5538 
sounrin, Aetsonis MESSI | 


Obrabotka zhidkey stall v vakarume (Vacuum qreatment of Molten steel) 
Moscow, Metatiureizdat, 1960, 126 Pe 2,500 copies printed. 


gd. of Publishing House: Y8- D. Rozentsveyé; Tech, Ed. I. M. Evenson. 


PURPOSE: Thig book is intended for engineers » metallurgists, and scientific 
workerg5 it may also pe useful to students in schools of higher education 
and tekbnikums. 


COVERAGE: Various methods for the vacuum +reatment of steel are described. 
The advantages and. ahorteomings of each method are analyzed, descriptions 
yged ia yacwum treatment are provided, ana detailed accounts 
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methods used in investigating the processes occurring in metals and alloys 
are described. No personalities are mentioned. References accompany most 
of the articles. 

TABLE OF CONTENTS: 


Zhilo, NJ, and L.M. Tsylev. Metallurgical Properties of the Kurskay@ 
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ye 
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articles are accompanied by references. 
TABLE OF CONTENTS: 
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AUTHORS: Van Tszin-Tan, Karasev, B.A, and Samarin, &.M. (Moscow) 
TITLE: The Influence of Garbon and Oxygen on the 466 Tension 


of Liquid Iron 
PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh 

nauk, Letallurgiya { toplivo,1960, Nr 1, pp 30-35 (USSR) 
ABSTRACT: The results of the determination of surface tension of 

Liquid iron and its changes under the influence of carbon 


and oxygen are reported. The surface tension was 

measured by the method of a laying drop in an a Yo 
of purified helium. The apparatus is shown in Fig l. 
fne method of calculating the surface tension from the shape 
of the irom drop was described previously (Ref 8). Two 
methods of heating the drop, resistance and high frequency, 
were used, in order to compare the data obtained with 


various heating methods and be able to carry out the 


determinations at temperatures above 1650 °C. The sample 


of iron used in the experiments contained 9.001% of 


oxygen, 0.001-0 ,002% of carbon, 9,002% of sulphur, less 
Card than 0.002% of nitrogen and traces of copper, silicon an 
i/3 nickel. The experimental results are given in the Table 

(p 32) and Figures 2, 3) %, 5 and 6, It was found thats 
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68683 
$/180/60/000/01/003/027 
£071/E13 5 
n and Oxygen on the Surface Tension of 


The Influence of Carbo 
Liquid Iron 
1) fhe surface 


tension of liquid iron at 1550 0G is 
The temperature coefficient of surface 
tension d0/dt = - 0.49 ayn/em OC. 
2) At 1550 oC carbon has no substantial influence on the 
surface tension of iron. With increasing carbon content 
from 0.002 to 4.15% the surface tension decreases from 
1865 to 1788 dyn/cm. At temperatures below 1520 °C the 
temperature coefficient of surface tension of liquid "ae 
iron containing from 2.0 to 4.2% 

1550 0G polytherms of 


1.0 to 0.42 dyn/om °C. At about 
solutions of carbon and iron reach a maximum. the 
same degree of overheating (At = 20 oC) of solutions of 
jron and carbon, 80 increase in the concentration of 
carbon has a substantial influence on the surface tension 
of iron (Fig 0)- 
3) Oxygen, as 4 highly surface active element, reduces 
Card considerably the surface tension of iron. 
2/3 increasing concentration of oxygen from 0,001 to 9 184% 
the surface tension of iron decreases from 1865 to 
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The Influence of Carbon and Oxygen on the Surface Tension o 
Liquid Iron 


SUBMITTED: 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 


Mo i 
Ne Eko adsorption of oxygen aeuane tee Pe ’ 
23.4 x 10-10 mol/em2 at an oxygen concentration © + 
about 0.05%. The authors consider tha encase 
ferrous oxide and ions of oxygen with a preae 
of the former is present in the surfac ” 


There are 6 figures, 1 table and 14 references, of which 


9 are Soviet, 4 English and 1 German. 
October 29, 1959 
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‘AUTHORS: gamarin, A, fi. Polyakov, A, Yu., Belkov, Ss, F., Okorokov, G. N, 


TITLE: Tne etrect or vacuum arc remelting upon the quality of bearing 
steel ‘ 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 45, 
abstract 12V26 ("tr, N.-i. 4 eksperim, in-ta podshipnik. 
prom-sti", 1960, 1, (21) 1 - 54) ° 


TEXT: : The authors investigated the effect of vacuum arc remelting tech- 
niques upon the quality of bearing steels. Data are presented on the effect of 
electric conditions of the vacuum rarefaction, the magnitude of inflow and the 
strength of the solenoid magnetic field upon the quality of the ingots (changes 
in the chemical composition and completeness of metal refining). It was ‘estab- 
lished that the use of vacuum arc remelting reduces contamination of pearing 
steels by non-metallic inclusions, and its gas saturation, It is noted that in 
the process of vacuum remelting Mn and Si content are somewhat reduced, It was 
established that the electromagnetic mixing of the pool entails the formation 
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of pores in-high-carbon steel ingots and does not affect metal refining. It is 
mentioned that 0, and S are uniformly distributed over the height and diameter 
of the Shi5 steel ingot and that only in the zone of shrinkage cavities an in- 
creased O content is observed, The pressure in the melting space of the furnace 
varied within a range of 1074 —5 + 10-2 mm Hg and did not affect the decrease in 
the 0 content and oxide inclusions, There are 5 references, 


A, Savel'yeva 


i, 


[Abstracter's note: Complete translation] 
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AUTHORS: Van Tszin-Tan, Karasev, R.A., and 8 : 
TITLE: Surface Tension of Molten Iron-Manganese“and TIron- 


Sulphur Alloys 
PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya 4 toplivo, 1960 ,Nr 2, PP 49-52 (USSR) 
ABSTRACT: Results of measurements of surface tension of melts in 
the system Fe - S$ and Fe - Mn are reported. — The 
measurements were done using the method (shape of the 
drop) and apparatus previously described (Ref 2). High 
purity iron (0 001% 0; 0,001-0.002% C; 0.002% S; less 
than 0.002% N, Cu, Si ana traces of Ni), electrolytic 
manganese (0.05% S, 0.06% G) and chemically pure sulphur 
were used for the preparation of alloys. Melting of 
the specimens was done in an atmosphere of purified 
hydrogen which was then removed from the metal by heating 
at 600 °C in a vacuo of 1.107? mm Hg. Surface tension 
Card values of iron-manganese melts are given in Table 1 and 
1. and of iron-sulphur melts in Table 2 and Figs 2 
in Ta 
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duces its surface tension from 1865 dyn/cm 


liquid iron re 
(for pure metal) to 1372 (for iron containing 6-1 % of 


manganese). | Unlike the findings of other authors 
(Refs 4, 55 6) the dependence of the surface tension on 
concentration was found to be uniform (Fig 1). The 

a sharp decrease 
of surface tension: from 1865 dyn/em for pure iron to 
702 dyn/com for iron containing 3.44% of sulphur. In the 
region of very dilute solutions the influence of sulphur 
on surface tension of liquid iron is higher than that of 
oxygen. The temperature coefficient of t 
¢gension of F 
oc, The maximum adsorption 0 
amounts to 14,60 010-19 mol/em2 at a conc 
sulphur of 0.03%. Thus at the maximum 
surface area per molecule in the adsorption 
to 11.38-10-1 em2, Gomnaring this figure with jonic 
dimensions of particles of elemental sulphur 
(10 .41-10-26cm2) and iron sulphide (11.56e10-16 om@), it | 
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can be assumed that the surface layer is filled mainly 


ith particles of iron sulphide. ; 
There are 3 figures, 2 tables and 8 Soviet ela 


SUBMITTED: December 21, 1959 
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AUTHORS: Vertman, A.A., .Samarin, A.M. 


d Eutectics 


PERIODICAL: Tzvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Nr 3, PP 17-21 (USSR) 


apsTracT: Vel; Danilov and collaborators (Refs 1,2) carried out 
-ray sca ectic allo 3 .¢f It was 


x tterin workiyon Liquid eut y 

soncluded (Ref 1) that in such liquids groupings exist with 

the structure of one of the components. The present authors 
do not consider the evidence unambiguous afi 


explanation (Ref 3) and views based on other expe 
methods (Refs 5-8). The authors consider sedimentation- 
analysis methods promising for determining the size of 
“colonies” in the Liguid state -and describe their work 
ntrifuge for Pb-Sn 

(K.P. Bunin -(Ref 9) had previously shown the applicability 
of this method). They used a high-temperature centrifuge, 
the two cups of which contained resistance furnaces. The 
rotating shaft was provided with rings and prushes, the wires 
passing through the hollow shaft and hollow cupholders. The 


Cardl/3 test alloys, in a4 thick-walled steel crucible, were re 


TITLE: Structure of Ligqui 


d mention another 
rimental 
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heated to the required temperature. 


E1L11/E352 


After rotating at 


5 600 rpm for 15-30 min the crucibles were withdrawn and 


quenched in watere 


Furnace temperature was again measured, 


the experimental temperature being the mean of this and 


the first temperatures 
identical stainless-S 
its composition was taken to 
the centrifuged alloy 


A reference sample was heated in an 


e and quenched in water; 
1 composition of 


samples were cut in half vertically and dr 


at different depths. 


The results (tabulated) showed that 


centrifuging produced significant concentration differences 


between top and bottom. 
the volume of the 


130-810" °° 


From this the authgys calculate 
Ncolonies" to be 91 x 10 cm 


at 380 and 109 x 10" 
76.0, 74.0 and 7-0 at.% Sn, respectively> 


at 225 °C, 


21 4+ 800 for alloys with 
Such a 


separation is possible if the colonies are of the order 


atoms. This agrees Ww 


of 10° 
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There are 1 table and 10 references, 9 of which are 
Soviet and 1 English. 
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AUTHOR:  Samarin, A.M. (idcomye 

TITLE: Problems in the Field of Quality Improvement of Electro- 
technical Steels a d Alloys 


PERIODICAL: Izvestiya Akatemii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Nr 3. PP 117-120 (USSR) 


ABSTRACT: This 
OTN 
The author points ou 


electrification 0 es on to deal, with 
specific fields. Production of silicon steels’is shortly 
to be exclusively cold-re thickness reduction to 
0.35 mm and under is desirable on technical and economic 
grounds , Its chemical purity can have a great effect on 
core losses and the successful exper 
Dneprospetsstal'” and Verkh-Isetsk 
\\ vacuum treatment is a good way of xhieving this. 
author recommends wider use of this technique. Production 
of a "cubic" texture in silicon steel, high-temperature 
Cardl/3 insulating materials for application on continuously working 
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installations and non~inflammable and non-oxidizing 
cooling fluids and methods of drying hydrogen are urgent 
topics for researche Tron-aluminium alloys have better 
electrotechnical properties than silicon steels and enable 
weights of equipment to be reduced with construction 
simplification: their industrial production must be 
organized and best compositions, melting methods and 
rolling conditions elucidated. Although vacuum casting 
has largely elimina flaking in large castings 
used for turbine an better deoxidizing 
methods to reduce non-me i i i e necessary-e 
Vacuum melted ingots hav 
uniform distribution of impurities: 
furnace capable of producing ingots a 

truction an 
furnaces should atisfactory state of 
the metallurgy of semi i ing the devel- 
opments in this field. 
germanium, epecially the former, The 
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author gives as the aim of research in this field production 
of silicon with only 1 part impurity per 6 milliard parts 
Silicon. Better techniques for obtaining the materials in 

a shape closer to that finally required are also needed. 
Aluminium should as far as possible replace copper and lead 
in electrical equipment and its purity should be increased. 
A process for the production of steel-aluminium cables 

must be developed quickly. Further copper economies 

could also be effected, by its better deoxidation. Possible 


applications of pure iron should be considered and 
resistance heating materials further developed. The author 
recommends the compilation of a research plan in the near 
future for satisfying electrical industry requirements. 
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AUTHORS : Vertman, A.A- and Samarin (Moscow) 

TITLE: Viscosity of Liquia"bilver “topper Alloys 

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Noet, ppe95-98 


TEXT 3 The temperature and concentration dependence of the dynamit 
and kinematic viscosities of silver, copper, and silver-copper 
alloys in the 1020 to 1420°C range, was determined. The results we. 
were in good agreement with those obtained by Gebhardt (Ref.3)>. Z 
Sauerwald (Ref.4,6) and Barfield (Ref.5). However, the shape of 
the viscosity isotherms obtained by the present authors was 
essentially different from those constructed by Gebhardt, ; 
probably because of the higher degree of oxidation of the alloys 
investigated by the latter author. The results of the present 
investigation are discussed in correlation with those obtained by 
other workers who have studied viscosity and other properties of 
eutectiferous systems, and certain conclusions regarding the 
structure of all alloys of this type are reached. Commenting on 
contradictory findings reported by various workers, the present 
authors discount the possibility that these differences are due to 
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Viscosity of Liquid Silver-Copper Alloys 


factors such as different degree of oxidation and volatization of 
the experimental alloys or different impurities’ contents. They 
postulate that the properties of liquid, eutectiferous alloys are 
not necessarily determined by their properties in the solid state 
and that, as it has been demonstrated by Regel’ and Gaybullayev 
(Ref.17), various types of eutectic alloys may exist, depending 
on the nature of the bond between the elementary particles of the 
two metals. The results of centrifuging experiments conducted 
by Bunin {(Ref.9) and X-ray studies carried out by Danilov (Ref.8) 
support the view that liquid, eutectic alloys consist of micro@- 
volumes, enriched by one of the compenents, these micro-velumes 
being surrounded by homogeneous solution. In alloys of the 
eutectic composition, the quantity of the solution surrounding 
the non-equilibrium micro-volumes, is at its minimum and it is 
this factor to which the present authors attribute the fact that 
the viscosity/concentration curves for the silver/copper system 
pass through a minimum at the point corresponding to the eutectic 
composition. This effect is explained in terms of the "soluticn 
enerzy", V/k. If V/k is 30, the forcess bonding similar 
particles, are larger than those between dissimilar 

Card 2/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004-1" 


|S GEE S2) VES arieprcicen 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001446920004- 


1 


$/180/60/000/004/015/027 
EB193/E483 


Viscosity of Liquid Silver-Copper Alloys 


particles, in which case the least viscous part of the molten 

alloy should be represented by the boundary layer of the micro= 
volumes, since there the number of weak bonds of the AB type is 
minimum. If either A or B component is added to an alloy ~~ 
of the eutectic composition, the number of strong bonds between “~ 
the similar particles increases and so does the viscosity of the 
alloy. Consequently, the shape of the viscosity isotherms for 

any given eutectiferous system will dzpend on the relative 


magnitude of the AA, BB and AB bonds. There are 6 figures, 
2 tables and 19 references; 11 Soviet, 4 German and 4 English. 
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AUTHORS: Vertman, A.Acs Samarin, A;M. and Turevskiy, B.M. 


TITLE: Structure of Liquid Alloys of the (Moscow! 


Iron-carbon System 


PER LODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
i960, No. 6, PpP- 123 - 129 


TEXT: The authors point out that in spite of their technical 


importance, views of liquid structures in the iron-carbon 
system are incomplete and contradictory. They now discuss 
thermodynamic data in relation to the structurally sensitive 
properties of jron-carbon alloys. Many investigations 

(Refs. 4-7) agree well and indicate considerable deviations 
from ideality. These can be due to heat of solution or entropy 


insufficient for a 
ken as the 
in it must 


of mixing factors but therm 
detailed picture of the mel 
standard state (the possibi 
be recognised, Ref. 8), pounds which are mu ble 
are assumed to be formed (Ref, 9). If the standard state is 
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carbon-saturated iron negative deviations prevail at all 


concentrations. 


available on which the alloys' struc 
The results of Bunin (Ref. 10) and 
t relatively large groupings 


more definitely. 
Konobeyevskiy (Ref. 

of graphite exist in 
further confirmatirn 
Khrapov and Chernobrovkin 


that these eutectic colonies consist 


The authors consider that data are now 
ture can be explained 


This idea receives 
(Ref, 11) and of 
15-17) 


and the carbon formations have, in liquid cast iron, a 


diameter of the order of 10- 


cm (Ref, 18). 


In fact the 


colloidal view (Ref. 19) of liquid alloys is in line with 


experimental observations (Refs. 20, 


Fig, 1, or Refs, 24, 25). 


21 or 22, 23, shown in 
2 shows plots of resistivity 


of Fe-C alloys versus temperature at various carbon contents 


(Oo baa 5.25%). 


support (Fig. 3 shows the free-ener 
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function of carbon content in atomic %). So do magnetic-— 
Susceptibility measurements (Ref. 28) (Fig. 4 shows the 1550 
and 1700 “°C isotherms of susceptibility vs carbon content), 
Discussing the experimental evidence the authors conclude 
that at over 2.0% C from the melting point to 1700 °c Fe-c 
alloys are colloidal solutions and thermodynamic data on them 
cannot be extrapolated outside these concentrations. 


Thermo: vnamic investigations in which a tendency to 
immiscs+ility in Fe-C alloys was noted are Supported by the 
physicai-property studies considered. Of the authors, 
Vertman and Samarin have made previous contributions in this 
field (Refs. 16, 17, 18, 28). There are 4 figures and 

29 references: 23 Soviet and 6 non-Soviet, 


SUBMITTED: August 26, 1960 
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AUTHORS: Chernyakov, V. A.» Samarin, A. M. 
Se eee en 
TITLE: Desulfuration in transformer steel ‘melting 


PERIODICAL: . Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
no. 7, 1960, 37 - hi 


TEXT: The investigation purpose was to find a way to shorten the re- 
duction period in the transformation steel melting process in electrics furnaces. 
Some plants are practicing deoxidation by addition of aluminum or silicocal- 
clum after skimming the oxidizing slag, and then holding the bath under slag 
that forms in the result of multiple charging of a mixture of lime with pow- 
dered ferrosilicon and aluminum, or silicocalcium. Lump ferrosilicon is added 
after this treatment to add silicon. The total duration of the reducing peri- 
od is 1.5 - 2 hours, and is needed for desulfuration. It had been stated pre- —_ 
viously (Ref. 1: Z. Buzhek, A. M. Samarin, Zavisimost' meshdu desul'furatsiey 

4 raskisleniyem stali (Dependence between Desulfuration and Deoxidation cf 
steel) Izv. AN SSSR, OTN, 1957; No. 9) that silicon speeds up desulfuration. 
Experiments at the Moscow Steel Institute were carried out with a high-frequen- 
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ey induction furnace of 40 kg capacity, using a magnesite crucible. Soft iron aos 
chippings with 0.1 % C and 0.4% Mn were used for the metal charge, and some: _ 
electrode steel quttings were added to obtain about 0:4:%:of carbon in the li- 
quid metal. Slag was Produced using the mixtures. 1) 50 % lime, 39% sand, 

and 11 % alumina; 2) 50 % magnesite powder, 30 % fireclay brick, 15 % alumina 
and 5 ® lime. MgO content in lime-containing slag rose to 10 - 15 due to 
erosion of the crucible. The metal samples were taken by suction into a quartz 
tube, and slag samples by freezing onto a metal rod. The effect of Si was ob- 
served by additions of 75-% powder ferrosilicon and later of lump ferrosilicon. 
The sulfur content dropped rapidly after the addition of lump ferrosilicon 
(Figure 1, solid lines). In the second heats series (6672, 6673, 7685, 7686), 
the same slag compositions were used, but all ferrosilicon needed for alloying 
was added at the beginning of the reduction period, after the removal of the 
oxidizing slag. Ferrosilicon was charged onto the metal surface, and the pro- 
duced slag was deoxidized with ground 75-% ferrosilicon. In the 2nd series 

the desulfuration was markedly higher (Figure 1, dashed lines), and the sulfur 
content in the ready steel was lower, The effect of silicon on the sulfur ac- 
tivity factor is one of the factors speeding up desulfuration. According to 
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: Morris and Williams (Ref. 2: The Effect of Silicon on the Activity of Sulfur ; 
: in Liquid. Iron Tran. Am. Soc. Metals, 1949, v. 41, 1425) the sulfur activity 
factor is nearly twice as high at 4+ %-Si content as in pure iron. If all the 

ferrosilicon 18 added in the beginning of the reduction period during the 
shorter time, the oxygen content in metal is low (Figure 2, dashed lines}. The 
effect of the slag composition was studied on heats under magnesium-aluminum 
slags with 35 - 4O % MgO, 7-0 - 10 < Alg02» and 30 - 35 % Sida. Deoxidation 
and silicon additions were applied. in two different ways. The rate and degree 
of desulfuration under magnesium-alumina’ sleg was: Lower’ than under ‘Lime slag. 
The sulfur content in-veady steel: was- three times higher than with lime slag 
(Figure 3) The early addition. of silicon had no marked effect on the desulfu- . 
ration in the case of magnesium-aluminum slag. (Figure 4), The content of non- 
metallic inclusions in sbeel practically did‘ not depend on the melting method. 


This may be explained’ ty ‘tHe’ small size df the Laboratory furnace and the * 
mixing of metal in its Conclusions: - 1): Desulfuration and: deoxidation of li- 

quid transformer steel occur simultaneously - 2) The rate and degree of desul- 
furation are fiigher when ’silfebr“is' ‘addéd iti the beginning of the reduetion 


period. A low sulfur content is reached in @ shorter time, and the reduction 
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period can be made shorter. 3) The rate and completeness of desulfuration is 
considerably higher among slags with a ‘high. calcium oxide. content than among 
magnesium-alumina Slags. There are 4 figures and 2 ‘references: 1 Soviet-bloc 
and 1 non-Sovist- bloc. The reference to the English "Language. publication reads 
as follows: J. P. Morris and A. J. Williams. J. the Effect of Silicon on the 
Activity of Sulphur in Liquid Iron. Tran. Am. Soc. Metals, 1949, v. 41, 1425. 


ASSOCIATION:. Moskovskly institut stali (Mogcow, Steel Institute) 


SUBMITTED: March 24, 1060 9 8 0 J te 
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The quality of steel produced in a duplex-process converter- 


Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 


AUTHORS: Potrusayev, A.Pes and Samarin, A.M. 
ecg 
TITLE: 
electric furnace 
” PERIODICAL: 
no. 9, 1960, 50-56 
TEXT: 


fhe use of a duplex-process converter-electric furnace had 


been decided by the XXth congress of the CPSU, and experiments were necessa- 

_ ry in view of no previous experience with this method at the USSR plants. 

The goals were: 1) To study the process in a converter with an oxygen 

blast, and the process in an electric furnace using the converter steel; 

2) To compare the process in the electric furnace with solid charge with 7 


the process with the Liquid semi-product; 


steel produced by the duplex-process. 


3) To evaluate the quality of 
Liquid metal for arc furnaces was 


produced in converters of 4o and 350 kg capacity with the oxygen blast from 


the top; 


ce and from the second into a 500 kg arc furnace. 
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molten in the 350 kg converter contained 3.86-4.34% C; 1.19-2.63% Mn; 0.29- 
4.06% Si; 0.095-0.23% P; 0.019-0.050% 8S; 0.0084-0.0133% No. It was nel- 
ted in an 0.5 ton electric furnace with pasic lining and poured into the 
converter; blasting started at 4280-1320°C in metal, at a rate of 30-60 m?/ 
ton; blasting lasted 7-13 min. The change in chemical composition of the 
metal in a small converter was practically the same as in melting in large 
converters (Fig.1). The electric furnace process was studied in melting 
wi15 (ShKh15) and "h5" steel, in 100 kg and 500 kg arc furnaces with basic 
lining. For Shkh15 steel the charge in the 100 kg furnace consisted of 
10-75% scrap metal and 25-30% liquid semi-product; two heats were melted 
with oxidization with iron ore and gaseous oxygen, and one without oxidizing; 
four heats were melted with solid metal charge and oxidation for comparison. 
In the 500 kg furnace two heats were melted with a liquid seni-product; 

slag mix from lime and fluorspar; the bath was oxidized with iron ore and 
oxygen. Three heats were melted for comparison with a solid charge and iron 
ore. The reducing period in both furnaces was carried out with carbide 

slag and ferrochrome addition directly onto the bath surface. Steel "45" 
was melted from a liquid semi-product, with slag mix of lime and fluorspary, 
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